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Abstract. The article deals with the methodological and theoretical foundations of electronic educational resources (EER) and open
electronic educational resources (OEER) used in new realities of educational system functioning. The basic problems of distance
learning in higher educational establishments in contemporary terms are determined. The description of basic measures for the
introduction of EER and OEER the educational institution is provided. The development and use of EER and OEER in accordance
with didactic tasks are shown. The in-depth and objective processes of forming a single open electronic network resource as one of
the priority tasks are called. The didactic effectiveness of the application of EER and OEER that can be used in integration with other
teaching and methodical materials are mentioned. The general tendencies, content, sources, means, forms and methods of ICT
implementation in terms of distance learning are highlighted. A detailed description of relations and interactive communication between
the subjects of the educational process is presented. The application of ICT means, such as EER and OEER, which create learning
conditions for full interaction with the learning environment is emphasized. The concept of OEER defined as a technologically open
provision of educational resources implemented by higher educational establishments to provide distance learning in the educational
institutions is defined. The purpose, structure and advantages of OEER are pointed out. The social significance of OEER is established.
The analysis of the strategy used in EER and OEER is evaluated. The key instruments and tools of OEER as means to ensure the
implementation of personally oriented, individual and differentiated approaches in the educational process are noted. The introduction
of didactic and psychological solutions that ensure the adaptation of the electronic resource to the personal qualities of each student
is described. The use of the latest pedagogical tools, such as interactivity, multimedia, modeling, communication, productivity is
stressed on. The results of the case study of the effectiveness of EER and OEER implementation are presented. Basic challenges for
teachers, institutions, and students, provided by EER and OEER are formulated.
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EneKkTpoHHi OCBITHI pecypcu Ta BigKpWUTI eNeKTPOHHI OCBITHI pecypcu K
3aco0oum IKT y BnpoBamkeHHi AUCTaHLINHOrO HaBYaHHA Y BULIUX HAaBYaNbHUX
3aKknagax

Bepectok O. B.

CyMCbkuin HaLioHanbHWI arpapHuil yHiBepcuTeT, Cymu, Ykpaia

AHoTauis. Y cTaTTi po3rnaHyTO METOLONOrYHI Ta TeOPETUYHI OCHOBM BUKOPUCTAHHS ENEKTPOHHUX OCBITHIX pecypcis (EOP) Ta
BiOKPUTUX ENEKTPOHHMX OCBiTHIX pecypciB (BEOP) y HoBux peanisix (PyHKUiOHYBaHHS OCBITHBOI cucTeMW. BM3HAYeHO OCHOBHI
npobremmn OWUCTaHLMHOTO HAaBYaHHS Y BULIMX HaBYanbHUX 3aknagax y CyvacHux ymosax. [1ogaHO OMMC OCHOBHMX 3axOfiB LIoAo
BnpoBagkeHHss EOP 1a BEOP B HaBuanbHoMy 3aknagi. MokasaHo po3pobky Ta BukopuctanHs EOP 1a BEOP BignosigHo fo
OVOAKTUYHUX 3aBAaHb. HassaHo rmuboki Ta 06’ekTMBHI Npouecu hOpMYBaHHS €LMHOTO BifKPUTOTO ENEKTPOHHOTO MEPEXEBOro
pecypcy ik OfHOro 3 NPIOPUTETHUX 3aBAaHb. BigsHauyeHo AupakTuuHy edekTUBHICTL 3actocyBaHHs EOP Tta BEOP, ski MoxHa
BMKOPUCTOBYBATH B KOMMIEKCI 3 iHLIMMM HABYamnbHO-METOAMYHUMM MaTepianami. BUCBITNEHO 3aranbHi TeHAeHLil, 3MiCT, mxepena,
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3acobu, dopmm Ta Metoam BnpoBagkeHHst IKT B ymOBax AWCTaHLiMHOTO HaB4aHHSs. [MoAaHO AeTamnbHWA OnUC iHTEPAKTMBHOIO
CMiNKyBaHHA MiX cyb’ekTamu OCBITHBOrO mpouecy. [MigkpecmoeTbes 3acTtocyBaHHs 3acobiB IKT, Takmx sk EOP ta BEOP, wo
CTBOPIOIOTb YMOBM HaBYaHHS Ans NOBHOLHHOI B3aEMOAIT 3 HaBYanbHUM cepenosuLLeM. BusHaueHo nousatra BEOP sk TexHonoriuHo
BigkpuTe 3abe3neyeHHs OCBITHIMM pecypcamu, LIO peanisyeTbCs BMILMMM HaBYanbHAMW 3aknagamu [ans 3abesneyeHHs
AMCTaHLINHOTO HaBYaHHS. BkasaHo npuaHauveHHs, CTpykTypy Ta nepesaru BEOP. BcTaHoBneHo coujanbHy 3Hadyllicte BEOP.
OuiHroeTbCs aHania cTparerii, Wo BukopuctoByeThes B EOP Ta BEOP. BigaHaueHo Kno4oBi iHCTPyMeHTH Ta 3acobu BEOP sk wnsixu
3abesneyeHHst peanisauji 0coBUCTICHO OpieHTOBAHOrO, iHAMBIAYaNbHOTO Ta AMMEPEHLNOBAHOIO NiAXOAiB Y HAaBYaNbHOMY NPOLEC.
OnucaHo BNpOBAXEHHS AWAAKTUMYHMX Ta NCUXOMOMYHMX pilleHb, WO 3abe3nedyloTb afanTalitd eneKkTPOHHOTO pecypey Ao
0COBUCTICHMX SIKOCTEN KOXHOTO CTyfieHTa. HaronowwyeTbesa Ha BUKOPUCTaHHI HOBITHIX NeaaroriyHux 3acobiB, Takux sK iHTEPaKTUBHICTb,
MyrnbTUMeAia, MOAEMNIOBaHHS, KOMYHiKaLis, NPOAYKTWBHICTb. HaBedeHO pesynbTaT TEMATMYHOTO AOCHIMKEHHS eEKTUBHOCTI
BnpoBamkeHHs EOP 1a BEOP. CchopmynboBaHO OCHOBHI BUKIUKY ANs BUMTENIB, 3aKNafiB OCBITW Ta CTyAeHTiB, nepeabayeHi EOP Ta
BEOP.

KntovoBi cnoBa: enekTpoHHi ocBiTHi pecypcu (EOP), BigkpuTi enekTpoHHi ocBiTHI pecypcy (BEOP), iHdhopmaLliiHO-KoMYHiKaLliiHi
TexHonorii (IKT) aupakTiHa eeKTUBHICTb, BULLI HAaBYANbHI 3aKknaau.

ANeKTPOHHbIe 06pa3oBaTenbHbIe PeCypChbl U OTKPbITbIE ANEKTPOHHbIE
obpa3oBaTtenbHble pecypcbl Kak cpeactBa UKT Bo BHeapeHUu
ANCTAHLUMOHHOIO 00y4eHUs B BbICWINX Y4€OHbIX 3aBeAeHUAX

Bepectok O. B.

CyMcKoi HaLMOHanbHbIA arpapHblit yHuBepcuteT, Cymbl, YkpanHa

AHHOTaums. B cTatbe paccMOTpeHbl METOAOMNOMMYECKME U TEOPETUYECKME OCHOBbI MCMONB30BaHNS SNEKTPOHHbIX 06pa3oBaTenbHbIX
pecypcoB (JOP) 1 OTKPbITbIX SNEKTPOHHbIX ObpasoBaTenbHbix pecypcoB (OOOP) B HOBbIX peanusix (YHKLMOHMPOBAHMS
obpasoBaTtenbHoi cuctembl. OnpegeneHbl OCHOBHbIE MPOBNEMbl AUCTAHLIMOHHOMO 0OY4YeHUs! B BbICLIMX Y4eOHbIX 3aBefeHusX B
COBPEMEHHbIX ycroBusiX. peacTaBneHo onMcaHne OCHOBHbIX MeponpusATUin no BHeapeHnto Q0P n O30P B yuebHomM 3aBeaeHun.
MokasaHa paspaboTka u ucnonb3oBaHne AOP u O30P B COOTBETCTBMM C AMAAKTMYECKMMM 3adadvamu. HaseaHbl rnybokue u
0O BEKTMBHBIE MPOLECCHI (POPMUPOBAHUS EAMHOTO OTKPLITOTO 3NEKTPOHHOTO CETEBOTO Pecypca Kak O4HOW U3 NPMOPUTETHBIX 3adau.
OtmeueHa gupaktuyeckas addekTnBHOCTb npumeHeHns S0P n O30P, koTopble MOXHO WUCMONb30BaTh B KOMMMEKCE C APYrUMM
yyebHo-mMeToamnyeckumn mMatepuanamu. OTpaxeHbl oblume TeHLeHUMW, coaepkaHue, UCTOYHMKW, CPeAcTBa, opMbl U METOAb
BHeapeHus VKT B ycnoBusix guctaHumoHHoro obyyeHms. MpeacTaBneHo nogpobHoe onucaHue MHTEPAKTUBHOMO ObLLEHNS Mexay
cybbektamn obpasoBatenbHoro npouecca. INogyepkuBaetcs npumenerne cpeacts VKT, takux kak SOP u O30P, cosgatowimx
ycrnoBust 00y4eHus Ans NOHOLEHHOMO B3auMogencTeus ¢ obyyatowleii cpegoin. OnpegeneHo noHstue OSOP kak TEXHOMOrM4eckm
oTKpbIToe obecneyeHne oBpas3oBaTenbHbIMU PECYpCamu, peanuayeMoe BbICLIMMU Y4eBHBIMW 3aBeLeHNAMN 415 QUCTAHLMOHHOTO
00yyeHus. YkasaHbl HasHaueHue, CTpykTypa u npeumylyectea OQ0P. YcraHoBneHa couuansHas 3Haummocts O30P. OuenunBaetcs
aHanua ctpateruu, ucnonbdyemon B 3OP 1 O30P. OTmeueHbl KntoyeBble MHCTPYMeHTbI 1 cpeacTea O30P kak nyTu peanusauum
FINYHOCTHO OPUEHTUPOBAHHOTO, MHAWBUAYANLHOIO 1 AddePEHLMPOBAHHOMO NOAXOAO0B B y4ebHOM npouecce. OnucaHo BHeApeHue
OVOAKTUYECKUX UM MICUXONMOTMYECKNX PeLLeHn, obecneumBatowmX afanTauyio 3MEKTPOHHOTO pecypca K NIMYHOCTHBIM KayecTBam
kaxgoro ctyaeHTa. OTMeyaeTcs UCMoMb30BaHNe HOBEMLLMX NeSarormyeckmx CpeacTB, Takux Kak MHTEPaKTUBHOCTb, MynbTUMEaNa,
MOZENMpPOBaHWe, KOMMYHUKaUWsl, NPOW3BOAUTENbHOCTb.  [IpeAcTaBneHbl  pesynbTaTbl  TEMATMYECKOro  MCCRefoBaHWS
addektuHocTH BHeapeHust SOP n O30P. CchopmynupoBaHbl OCHOBHbIE BbI30BbI A5 yuuTeNen, y4ebHbIX 3aBefeHi U CTyOEHTOB,
npeaycmoTpeHHble 0P 1 O30P.

KnioueBbie crnioBa: anekTpoHHble 0bpasoBatenbHble pecypchl (QOP), OTKpPbITbIE 3NEKTPOHHLIE 0BpasoBaTenbHble pecypcsl (O30P),
NHOPMaLMOHHO-KOMMYHUKaLMOHHBbIe TexHonorun (VIKT), anpaktnyeckas addeKTMBHOCTb, BbICLLME Y4eBHbIE 3aBeaeHus.

I Introduction

Due to the intensive social development of humanity, which is accompanied by the introduction of new
production technologies, the exploitation of natural resources, the growth of information flows and the pace of
life, new threats to the population caused by natural, man-made and social factors arise and are actualized. The
military aggression against Ukraine, which began on February 24, 2022, became a challenge to the very
existence of our state, its sovereignty and unity. The education system of Ukraine found itself in new realities of
functioning. Threats to the life and health of participants in the educational process, limiting access to basic
human needs; forced large-scale movement of participants in the educational process within Ukraine and
abroad, which led to significant losses of the amount of education seekers, pedagogic and teaching staff; large-
scale destruction of the educational infrastructure: damage to the premises of educational institutions, the
educational material and technical base, educational-production practice bases; aggravation of the problem of



ensuring access to education for Ukrainian schoolchildren and students, violation of the continuity of the
educational process and many others have become the significant challenges for education.

To ensure the security situation in institutions of higher education, the educational process was temporarily
suspended. Later, the educational process continued using all available forms: online (with the use of ICT and
remote access in territories close to the places of hostilities), offline (in territories far from the places of hostilities),
in a mixed mode. The Ministry of Education and Science has developed a number of important recommendations
for the organization of the educational process in institutions of professional (vocational and technical),
professional pre-higher and higher education. In particular, it was recommended to organize the study of the
theoretical part of the educational program with the help of distance learning technologies, which does not
require the students and teaching staff to visit educational institutions. Junior year students are given the
opportunity to transfer the hours of theoretical and practical training to the next academic year. At the same time,
it is recommended to provide special study conditions (setting an individual schedule, granting academic leave,
etc.) for those students who are in the ranks of the Armed Forces or territorial defense units, engaged in volunteer
activities, and to make changes to the approved schedule of the educational process taking into account current
events. To implement an individual curriculum and check completed tasks, teachers are recommended to use
communication tools, in particular: placing tasks and recommendations on the institution's website; creation of
groups with students in social networks (Viber, Telegram, WhatsApp, etc.); use of electronic platforms (ZOOM,
Google Classroom, etc.); conducting Skype conferences; communication in telephone mode; correspondence
via e-mail, etc.

In the realities of today's education, when the new educational paradigm generates in-depth and objective
processes of forming a single open electronic network resource, one of the priority tasks of the Ministry of
Education and Science is the modernization of the content of education. Such modernization should be carried
out by actively using modern ICT and removing all obstacles. The Law of Ukraine "On Education" states that
everyone has the right to access the Internet and different educational resources, including multimedia
educational resources, in the manner determined by the legislation (Article 3. The right to education). The
distance form of education involves full or mostly mastering the educational program in an interactive mode
using ICT tools and electronic educational resources (EER) [8, 13], distant from the student of education. The
methodological and theoretical foundations of the creation of EER are described in scientific research of
domestic scholars, namely: Bykov, Hurevych, Hurzhii, Zhuk, Kukharenko, Lapinskyi, Oliinyk, Spivakovskyi,
Stefanenko, and others.

The theory of open EER (OEER) was first defined at the UNESCO Forum on the Impact of Open Courseware
for Higher Education in Developing Countries [1]. According to the scientific concepts of the researchers, the
development and use of OEER in accordance with didactic tasks allow to implement manual, visual or
audiovisual forms, manage the external typical and special devices and devices (computer-oriented teaching
aids) that are part of laboratory complexes or kits, etc. To increase the didactic effectiveness of the application
of OEER, they can be used in integration (synchronously or asynchronously) with other teaching and methodical
materials (for example, methodical recommendations), forming integrated program and methodical complexes.
The scientific novelty of the paper is that the innovative method of creating open educational resources based
on ICT has gained further development. The relevance of the study is to determine the optimal and effective
conditions for methodically justified use of modern OEER as information support in a higher educational
institution in order to strengthen motivation and activate the educational process.

Il Materials and Methods

The information environment, which is implemented on the basis of the integration of specialized software tools
and educational content, is the basis of relations and interactive communication between the subjects of the
educational process — teachers and students. The information environment is a practical toolkit for preparing
and conducting lessons, creating electronic educational materials and providing students with access to online
educational resources. According to the concept of innovative learning technologies, the educational
environment consists of material, resource and informational components. The information technology



component of the educational environment refers to ICT and allows to organize the educational activities of
students at a qualitatively new level, performing motivational, illustrative, generalizing, control functions [7, 11].

Such ICT means are EER, which create such learning conditions when, thanks to the computer, a student
directly participates in events and processes, and fully interacts with the learning environment, which simulates
the objects and processes of the real world.

Electronic educational resources are considered to be educational, scientific, informational, reference materials
and tools, developed in electronic form and presented on any type of media or placed in computer networks,
which are reproduced with the help of electronic digital technical means and are necessary for effective
organization of the educational process, providing it with high-quality educational and methodological materials,
have an educational and methodological purpose and are used to ensure the educational activity of the
educational institution being one of the main elements of the informational and educational environment.

The concept of OEER designing is based on personally oriented, differentiated and integrative approaches in
education and didactic principles (persistency, consistency, accessibility, differentiated approach, scientific
background), as well as principles of adaptability to the individual characteristics of each student), manageability
(possibility of adjusting the learning process by the teacher at any stage), interactivity (communication of the
subjects of the educational process), optimality (combination of individual and group work; maintenance of the
state of psychological comfort of pupils/students, unlimited learning content, etc.) [14, 10].

The concept of OEER can also be defined as a technologically open provision of educational resources for
consultation, use and adaptation by a community of users for non-commercial purposes. These educational
resources are publicly available on the Internet and include textbooks, videos, podcasts, and any other materials
related to learning, such as teacher guides, lesson plans, experiments, demonstrations, and curricula. Faculty
and students have access to these resources without obligation to pay or make licensing fees [2].

The key idea of the concept was the understanding of the leading role of ICT in the organization of the
educational process, which opens up wide prospects for the formation of fundamental and professional
knowledge of students, the strengthening of the applied orientation of the content of education, the disclosure
of the creative potential of students and teachers according to their requests and abilities.

In the justification of the methodology for the creation of OEER, the provisions of the "National Strategy for the
Development of Education in Ukraine for the period until 2021", "Concept for the Development of Education of
Ukraine for the period 2015-2025" were taken into account and proposed to ensure the proper quality of
education by introducing ICT into the educational process by creating full courses, course modules, open
textbooks, curricula, lectures, student guides, teaching notes, laboratory and classroom activities, teaching
materials, videos, interactive materials, assessment tools and many other resources, software, applications
(including mobile applications) and any other useful educational materials.

The purpose of OEER is to modernize the content of education, ensure equal access of participants in the
educational process to high-quality educational and methodical materials regardless of their place of residence
and form of education, increasing the independence of students’ educational and cognitive activities. The
innovative method of creating OEER is a step-by-step logically built procedure, namely: formation of information
content (selection of content material and additional and auxiliary information; correction and layout of material
(in accordance with the curriculum); technical implementation (substantiation and selection of software tools and
WEB technologies (systems and platforms ), which can be used as a toolkit; designing a template; choosing
visualization tools) and implementing and evaluating the work done.

The structure of OEER is designed in such a way that it contains a flexible content management system (cross-
references, hyperlinks to external and internal objects, etc.), a built-in system of internal navigation, management
of graphic objects and the use of external depositories, a hypermedia system, moving elements, drop-down
panels (for example, a table of contents), the ability to zoom, the ability to create electronic bookmarks, searching
by keyword or phrase, providing page-by-page access to the material, providing ease of navigation and much
more.



The advantages of the developed OEER according to the outlined methodology are free (technically and legally)
access to the content for all participants of the educational process; animation of illustrative material, which
allows you to visually demonstrate certain processes that cannot be shown when using traditional teaching tools;
the ability to choose the depth of study of the topic (differentiation of learning) due to the use of cross-references
and hyperlinks; dynamism and openness (the ability to supplement and change textual or illustrative material);
the opportunity to actively use such pedagogical technologies as a problem-based presentation of lecture
material, a heuristic method of conducting practical, laboratory classes, problem-oriented, business and role-
playing games that simulate elements of possible future professional preferences of students due to the
simulation of various industrial situations, which brings the educational process closer to the conditions possible
real professional activity.

lll Results

The social significance of OEER is based on the fact that the developed innovative methodology has a clear
direction for the innovative renewal of the modern education system in Ukraine. The use of open electronic
educational resources developed taking into account modern requirements will contribute to the achievement of
one hundred percent provision of educational institutions with educational resources. It should be noted that the
use of OEER in the educational process ensures the implementation of personally oriented, individual and
differentiated approaches.

The result of work on OEER is the achievement of the set goal, namely the scientific substantiation of innovative
technology, which involves the use of ICT technologies - a freely distributed toolkit that allows the use of the
latest pedagogical tools, such as interactivity, multimedia, modeling, communication, productivity.

Figure 1 presents the advantages of implementation of such tool as Interactivity which

makes it possible to develop active forms of learning, since the content
of the subject field is represented by such educational objects that can
be manipulated and processes that can be independently intervened.

Figure 2 demonstrates the positive characteristics of Multimedia that

allows to present educational objects in many different ways: with the
help of graphics, photos, videos, animations and sound, which provides
a realistic representation of objects and processes




Figure 3 shows that Modeling

Figure 4 describes Communication as an instrument that

Figure 5 deals with Productivity which

New-generation educational resources, which are a component of the information technology component, are
open educational modular multimedia systems that consist of electronic modules of three types: informational,
practical, and test. Thanks to the modularity of such systems of modern educational resources, it is possible to

use all five new pedagogical technologies, and for teachers to create author's training courses and individual
educational strategies for students.

It is obvious that it is possible to expect an increase in the efficiency and quality of education from digitalization
only if modern educational products have innovative qualities.

1. Provision of all components of the educational process:
- receiving information;
- practical classes;

- attestation.



2. Interactivity, which provides a sharp expansion of opportunities for independent educational work due to the
use of active forms of learning.

3. The possibility of more complete distance learning. The full value in this case is the implementation outside
the classroom of such types of educational activities that previously could be performed only by studying in the
classroom.

One of the significant achievements can be considered the introduction of didactic and psychological solutions
that ensure the adaptation of the electronic resource to the personal qualities of each student. The use of
computer programs creates prerequisites for the transition to active thinking in the process of solving
experimental and computational problems and acquiring skills and abilities.

Another important factor is the absence of a psychological barrier, which often prevents interaction between a
teacher and a student. It was established that conducting classes using computer presentation has a number of
advantages, since 85% of information enters the human brain through the visual channel of perception, 10% -
through the auditory and only 5% falls on all other channels of perception.

Figure 6 demonstrates the visual difference between channels of perception

visual channel

other

channels

Classes using ICT allow you to actively use several channels of perception at the same time, increasing the
effectiveness of learning and memorizing information. Based on this, it is possible to assume that the effect of
application depends on the ability to use new opportunities. It is important to include these technologies in the
education system of each student, to provide him/her with a choice of forms and means of activity in solving
his/her educational tasks.

IV Discussion

In the Regulations on electronic educational resources, approved by the Order of the Ministry of Education and
Science, Youth and Sports of Ukraine dated October 1, 2012 N 1060 (as amended by the Order of the Ministry
of Education and Science of Ukraine dated May 29, 2019 N 749) [15] it is noted that EER are teaching aids on
digital media of any type or those placed in computer networks, which are reproduced with the help of electronic
digital technical means and are used in the educational process.

Bykov and Lapinsky suggest that EER should be understood more broadly as "a set of electronic information
objects (documents, documented information, instructions, information materials, etc.), information-object
content of electronic information systems (electronic libraries, archives, data banks, information- communication
networks, etc.) intended for information support for the functioning and development of the education system"



and divide them according to the scope of application into three groups: for educational purposes, for supporting
scientific research and for management [3].

In the publications of Fedasyuk, Datsenko and others distribution of EOR includes the following groups, namely:
educational-methodical EOR (curriculums, working programs of educational disciplines developed in
accordance with curricula); methodical EOR (methodical guidelines, methodical manuals, methodical
recommendations for studying a separate course and project management of works, thematic plans);
educational EOR (electronic textbooks and training aids); auxiliary EOR (collections of documents and materials,
directories, indexes to educational and educational literature, scientific publications of teachers, materials of
conferences, electronic directories, dictionaries, encyclopedias); control EOR (test programs, banks of control
questions and tasks in academic disciplines and other EOR that provide control quality of knowledge) [4, 5].

Lytvynova, researching the issue of improving the education system of Ukraine, suggests that the modernization
of the national education system necessitates the search for new approaches to the organization of the
educational process. She also stresses that electronic educational resources are one of the components of the
educational process, used to provide various types of educational activities of students in classroom,
independent, individual and distance learning forms. Currently, according to her research, the task of effective
use of EER for the construction and organization of interaction of all subjects of the educational process is being
solved. Prospects for the development of various learning technologies are associated with the use and creation
of EER, which allow managing group, independent and individual work of students at a fundamentally new
organizational level. Litvynova also notes that in order to organize the educational process with the use of EER,
it is important for the teacher to learn how to search and select them in accordance with the existing conditions,
determine the feasibility of their use at different stages of the lesson, and evaluate the results of the activities of
pupils/students using them [12].

Sokorko points out the following EER which provide the following opportunities, namely: general educational
purpose:

programs and websites for creating flashcards and quizzes (Kahoot!, Socrative, Quizlet);
electronic libraries (Europeana, Ukrainian Center, Tuva Lab;

Web - services for group work (Google Apps for Education, Microsoft Office 365 online);
tools for creating mental maps (MindMeister, Freemind, Bubble, MindMup);

search engines (Google, Yahoo!, Baidu);

online resources centers (KQED Education, High-Adventure Science)

laboratories (NOVA Labs, GoLab, GeoGebra);

simulators (PhET Interactive Simulations project) [17].

Savchenko defines EOR as an information resource that is stored in an electronic or computerized format and
can be reached, found and transformed by electronic means network or other electronic data processing
technology [16].

Horovy emphasizes that it is the information resource in the period of dynamic of these global transformations
becomes the most important for humanity and is its foundation he argument before the challenges of modernity,
a perspective factor for further social development [6].

A group of scientists (members of the scientific-methodological commission for the digitalization of educational
institutions of the Scientific and Methodological Council of the Ministry of Education and Culture of Ukraine
headed by Kalinina) draw attention to the fact that the use of EOR corresponds to the global trend in economics
— the emergence of new types and forms of socially useful activity, changes in transformational activity of man
from mainly material objects on intangible objects, which contributes to the transformation of all branches of the
economy: "full training of transformative activity, like any other kind activity, impossible without the



implementation of elements of this activity in the form of activities relations with the objects of study or their
models" [9].

V Conclusion

Consequently, new electronic educational resources open up modern technological learning options associated
with the unique capabilities of computers and telecommunications. The purpose of creating and using such EER
is to modernize education, ensuring equal access of participants in the educational process to high-quality
educational and methodical materials regardless of their place of residence and form of education, created on
the basis of information and communication technologies.

Due to the use of EER, the first component of learning, obtaining information, is being updated. The usual
processing of textual descriptions of objects, processes and phenomena is replaced by the study in an interactive
mode. The most obvious new opportunities are in the study of ideas about the macro- and micro world, many
other objects and processes that cannot be observed in the real environment. The main thing that such resources
provide teachers with much more interesting and effective tool to work with students, and at the same time, the
informational learning environment is expanded.

However, the teacher faces a rather difficult task of finding answers to questions about the effectiveness of
available resources, about methodological techniques for using Internet resources that allow to achieve the
predicted results. The problem of choosing effective EER electronic resources that contribute to the realization
of new educational goals is one of the urgent problems today. The use of modern educational resources is a
way to increase student motivation, expand the range of learning tools, and implement complex tasks in a virtual
environment.

Electronic educational resources of the new generation, built on a modular architecture, contain highly
interactive, multimedia-rich content and enable the implementation of active forms of learning that ensure the
independent educational activity of the student as a subject of cognition, self-improvement and development,
expand the possibilities of pedagogical methods and techniques of the teacher and can be adapted to various
pedagogical technologies.

The modular architecture of EOR, their information saturation and wide multimedia capabilities allow the
chemistry teacher to build the educational process so that the knowledge acquired by students is not isolated,
but becomes a system. Increasing the share of independent educational activity of students provides an
opportunity to develop their skills in searching and analyzing information, the ability to structure educational
material, find the main point and place emphasis.

The modular organization of EOR, which involves the use of variable educational modules with different levels
of complexity of the taught material, ensures invariance in the formation of educational programs and, therefore,
makes it possible to apply them in classes.

Students need EOR to get additional information on researched problems, share their thoughts and discuss the
learning process with other students and the teacher. Teachers have the opportunity to more effectively create
courses using multimedia resources that require special technical and media skills, learn about new teaching
methods, create resources and discuss them with colleagues, join professional communities. Educational
institutions can demonstrate educational and scientific programs to a wide audience, attract a larger number of
applicants, and reduce costs for the development of educational courses.

Therefore, in order to create and maintain conditions for distance learning, it is important to select the necessary
EOR and VEOR, which will ensure the educational needs of the participants of the educational process, namely:
collaborative work on tasks; working out ideas for solving problems; search for scientific material; visualization
and presentation of research, etc. The purpose of such an environment is to facilitate the learning of students to
apply the knowledge of disciplines not focused on a specific concept or discipline, but on solving a problem close
to real life.



Organizational and methodological approaches to the creation of OEER will contribute to the development of
prerequisites for the formation of an information and educational environment not only within the educational
institution, but in the future in e-platforms of OEER for the education system of the country as a whole.
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